Introduction
Nutrition and its effects on the body are often overlooked, underestimating the powerful effect that being properly nourished has on the overall metabolism, organ function and mental health. Those who are overcoming addiction will benefit from a precise nutrition plan that will keep the body functioning at its optimal level reducing symptoms and complications of addiction recovery. A common problem in addiction recovery is the substance that one was addicted to is often replaced with food, typically junk foods, this is also known as "transfer addiction." This leads to increased risk for obesity related diseases like Type 2 diabetes, high blood pressure, and heart disease. The surges and drops in blood sugars as a result of poor diet resemble the highs and lows of the actual substance that was once used [1] [2] . When overcoming addictions addressing the root causes of the addiction with a therapist while converting nutrition into a sound program that will allow the body to function will make a small but statistically significant impact on the overall success of the addiction and recovery program. Channeling the addictive behaviors into healthy lifestyle strategies like cooking, exercise, meditation, and healthy hobbies with the guidance of your therapist will generate long term success. Recovery from substance abuse also affects the body in other ways, including metabolism (processing energy), organ function, and mental well-being. Proper nutrition will help the healing process, repairing damaged tissue. Nutrients supply the body with energy. They provide substances to build and maintain healthy organs and fight off infection. Nutrition also plays an important role in mood. Research suggests that changes in your diet can alter brain structure both chemically and physiologically, and influence your behavior. Furthermore, the consumption of certain foods has been tied to increased production of key neurotransmitters like serotonin, which improves mood [3] . Keeping mood stable will decrease the risk for cravings and relapse in addiction recovery.
water and or coconut milk can help replenish electrolytes without increasing sugar consumption, while eating balanced meals will have a small but statistically significant effect, helping patients withdrawal from addiction and will make these symptoms less severe (however, eating can be difficult, due to nausea). A high fiber diet with plenty of complex carbohydrates (such as whole grains, vegetables, peas, and beans) is also recommended. Alcoholism is one of the major causes of nutritional deficiency in the United States. Research has shown that at the height of their drinking, alcoholics often derive as much as 50 percent of their daily calorie allowance from alcohol itself, resulting in serious malnourishment. The most common deficiencies are B-vitamins, thiamine, and folic acid. A lack of these nutrients causes iron deficiency and neurological problems. Korsakoff's syndrome ("wet brain") occurs when heavy alcohol use causes a lack of enough thiamine [4, 5] . Alcohol use also damages two major organs involved in metabolism and nutrition: the liver and the pancreas. The liver removes toxins and other harmful substances. The pancreas regulates blood sugar and the absorption of fat. Damage to these two organs results in an imbalance of fluids, calories, protein, and electrolytes. Other complications include:
• Diabetes • High blood pressure • Permanent liver damage (or cirrhosis) • Inability to process thoughts due to complications
• Seizures • Severe malnutrition • Shortened life expectancy Laboratory tests for protein, iron, and electrolytes may be needed to determine if there is liver disease in addition to the alcohol problem. Women who drink heavily are at high risk of osteoporosis and need to take calcium and vitamin D supplements. Following a diet rich in antioxidants, fiberand low in sugar, in addition to the recommended supplementation will have a small but statistically significant effect on helping patient's withdrawal from addiction while reducing symptoms. Stimulant use (such as crack, cocaine, and methamphetamine) reduces appetite, and leads to weight loss and poor nutrition. Users of these drugs may stay up for days at a time. They may be dehydrated and have electrolyte imbalances during these episodes along with long term damage to organs and metabolism. Returning to a normal diet can be hard if a person has lost a lot of weight. Memory problems, which may be permanent, are a complication of long-term stimulant use. Increasing nutrient and calorically dense food consumption slowly will improve nutrition status without excessive volume that could make patient uncomfortable in recovery. Nutrient and calorie dense foods include nuts, avocados, full fat dairy, nut butters, and oils. Marijuana can increase appetite. Some long-term users may be overweight and need to cut back on fat, sugar, and total calories.
Body pH balance and its effects on our body's ability to overcome addiction.
The typical American diet is packed with sugar and processed foods, which throws off your body's ability to optimize your pH. Although your body naturally has its own mechanisms to buffer your pH, many of us are likely living in a state of low-grade acidosis from eating too many low-quality processed, depleted foods [6, 7] . Eating a diet rich in low nutrient processed foods puts the body in a state of mild, moderate or even severe inflammation, inflammation can affect our body's ability to regulate insulin levels resulting in increased cravings for sugary foods. In recovery, sugary food cravings can often be misread as a craving for the once abused substance due to similar hormonal responses of serotonin and opiate receptors. Optimizing our pH through a balanced and pure nutrition and hydration plan will reduce inflammation and help avoid cravings, hormonal imbalances and chances for relapses. Consuming at least 9-11 servings of fruits and vegetables, heart healthy fats, and high quality moderate sized protein servings along with hydration strategies in the form of high quality stable alkaline water resources will have a small but statistically significant effect on helping patients withdrawal from addiction while reducing symptoms.
Opiate Receptors
Simple carbohydrates/sugar and opiate receptors.
Research on mice has shown that their body reacts from cirrhosis to sugar through opiate receptor binding. The opiate receptors react to sugar just like it does to addicting substances like both drugs and alcohol which also increase the opiate receptor binding activity. Those who are regularly exposed to sugar tend to consume 30% more calories daily then those who eat a balanced diet that is not particularly high in sugar, this is measured specifically through opiate receptor binding [8] . Food sources of sugar are not limited to candy and desserts, simple carbohydrates like white breads, crackers, pastas, rice, and white potatoes are all fast acting carbohydrates that metabolize in the body similarly to sugary candies and desserts. Aim for more complex carbohydrate sources like quinoa, steel cut oats, sweet potatoes, wild or long cooking brown rice, sprouted grain breads, beans, flax seed, to name a few. Due to the higher fiber content of these complex carbohydrates the body breaks them down more slowly, resulting in more steady insulin levels and decreased cravings and opiate response. By not stimulating the opiate receptors, withdrawal is easier and the success rate is higher. Keeping this strategy, also lowers the chance of the addiction reoccurring. Artificial sweeteners and opiate receptors.Also avoid chemically based non-calorie sugar substitutes, these include, saccharin, aspartame, and sucralose. Noncalories sugar substitutes are typically found in drinks, and diet marketed foods like yogurts, nutrition bars, frozen meals and desserts. Although these sweeteners are not full of calories our brain still recognizes that there is something sweet inside of our body and it instinctively sends a signal to the pancreas to secrete insulin. There may not be as much of a dramatic secretion of insulin but there is still a fluctuation. This fluctuation will result in cravings once the insulin level drops from the initial spike. For recovery, reducing all cravings is the best strategy to keeping the metabolism and overall mental state stable. Studies have shown that artificial sweeteners can result in weight gain just as bad if not worse than regular sugar. In fact, the consumption of saccharin and aspartame regularly both cause greater weight gain than sugar, even when the total caloric intake remains similar [9] . Regular consumption of artificial sweeteners has also been linked to the development of Type 2 Diabetes, increased BMI (body mass index) in both children and adults and the neurological effects of increased hunger overall [10] . Again by not stimulating the opiate receptors, withdrawal is easier and the success rate is higher. Gluten and opiate receptor activity. Gluten has become a common intolerance both mild and more severe with those who suffer from Celiac Disease. Experts believe that the low nutrient over processed broken down wheat in our mainstream cooking flour has caused us to become intolerant to gluten resulting from compromised gut function. The gut and gastrointestinal system is the body's dashboard for good health containing healthy bacteria that help keep unhealthy bacteria levels at bay. When the gut becomes compromised due to over exposure to antibiotics, food intolerances and other common toxins the physical lining of the gut becomes worn lowering healthy bacteria levels reducing our body's ability to absorb key nutrients resulting in malnourishment and a compromised immune system with a constant state of inflammation. In reference to addiction, research has also revealed that gluten like sugar has a similar increased opiate receptor activity. The brain tissue in mice revealed an increase in opiate response specifically when gluten was consumed [11] . Even gluten free processed carbohydrates can stimulate the opiate receptor response, corn tortillas, gluten free cookies, breads, etc. Some gluten free substitutions are loaded with simple carbohydrates and syrups to offset the different taste compared to its gluten containing common food, but provides some of the negative metabolic effects. Strive to consume grains from naturally gluten free sources like long grain wild rice, quinoa, sweet potatoes, steel cut oats, etc. Eliminating processed sugar, and processed flours and preservatives that contain gluten will have a small but statistically significant effect on helping patients withdrawal from addiction while reducing symptoms and effects of their addiction. Not stimulating the opiate receptors is one of the keys to successful withdrawal and also lowers the relapse rate. Milk protein and opiate response.Some research also has shown that the consumption of milk and milk containing products will stimulate opioid response. Some have severe milk intolerances yet they consume multiple servings daily due to the opiate response and sacrifice by dealing with the uncomfortable side effects. Stimulating the opiate receptors increases the desire to consume the substance one is addicted to. This must be avoided for successful withdrawal.
Caffeine and coffee with opiate response.Consuming coffee has been shown to cause opiate receptor binding [12] . This further explains why most people who drink coffee drink it daily and if they consume more than 24 ounces daily they will have withdrawal symptoms from it. Coffee and caffeine can cause anxiety, auto immune pain disorders, inflammation, and sleep disturbances. Eliminating coffee and other caffeinated substances from the diet will help reduce the opiate response. Again, everything possible must be done to avoid stimulating the opiate receptors for successful withdrawal. Suppressing the opiate response.Consuming a diet rich in nutrient dense palatable foods is the key to offsetting the negative effects of opiate receptors [13] . Feeling satisfied after consuming a meal that both appeared and tasted pleasant will offset the urge to "want more." Unfortunately with all of the preservatives and unhealthy additives we think of palatable as unhealthy foods, reforming this mindset will allow foods to both increase the success of your recovery whiling allowing you to be healthy and have an optimal functioning metabolism. It is common among anyone who is trying to eat healthy, that the food at first will taste and appear bland due to the reduction in sodium, fat, and sugar and in most cases calories. Using fresh herbs, spices, fruits, vegetables and healthy fats will improve the overall enjoyment of the foods leaving one feeling rewarded and satisfied not craving anything else. Suppressing the opiate response is a valuable key to successfully beating the addiction and maintaining this will lower the relapse rate. Also in addition to amino acids therapy administration, consuming foods that are rich in amino acids like fish, meat, and poultry will not only help repair and regenerate damaged tissue, it will keep cravings down and help maintain lean muscle mass and proper organ function. Each meal should have an amino acids rich food like fish, meat, or poultry, and if needed a protein supplement. Opiate conclusion. Due to the overwhelming impact the opiate receptors have on overall mental health, and addiction behaviors, it can be concluded that consuming a diet that will reduce the opiate receptor response will increase the ease of withdrawal, increase the long term success rate in those in recovery for overcoming addiction and lower the relapse rate.
Nutrition Plan Guidelines/ Overview
• Develop a meal and snack schedule and adhere to the routine daily. This will reduce cravings while keeping the body in a state of balance.
• Aim to eat 9-11 servings of fruits and vegetables daily. Preferably a ratio of one fruit to three vegetables. This keeps fiber intake at optimal levels, and provides vitamins and minerals in their most raw form.
• Drink at least half of your body weight in ounces of stable alakaline water daily. This will promote optimal organ function, electrolyte balance, and reduce cravings.
• Include a high quality source of protein, a heart healthy fat and fibrous carbohydrate at each meal. This is the most absorbable form of amino acids which have been shown to be critical in addiction and recovery.
• Vitamin and mineral supplements may be helpful during recovery. A high quality multi-vitamin and mineral supplement, B-complex, vitamin D, omega 3 fish oil, and a probiotic are all recommended to take daily with meals for optimal absorption [14] . More specific supplements and herbs can be recommended individually based on assessment and laboratory values.
• Get regular exercise, at least 30 minutes most days of the week.
• Aim to get at least 7-8 hours of quality sleep per night.
• Reduce caffeine and stop smoking.
• Seek help from counselors, therapist and/or support groups on a regular basis. A person with substance abuse is more likely to relapse when they are malnourished. This is why regular meals are important. Some research suggest drug and alcohol addiction causes a person to forget what it is like to be hungry and they may crave drugs instead of true hunger. The person should be encouraged therapeutically to think that they may be hungry when cravings become strong. During recovery from substance use, dehydration is also common. It is important to get enough fluids during and in between meals. Appetite usually returns during recovery. A person in recovery is often more likely to overeat, particularly if they were taking stimulants. It is important to eat healthy meals and snacks and avoid high calorie junk foods with low nutrition, such as sweets.In some cases if weight gain has occurred, eating foods that are nutrient dense not calorically dense is a strategy that can be used to avoid further weight gain, promote weight loss and most importantly prevent health related issues to increased levels of adipose tissue (body fat). By following these guidelines through the recovery process it will have a small but statistically significant effect on helping a patient withdrawal from addiction while reducing symptoms of their addiction [15] .
Amino Acid Nutrition Therapy
Another important area in the use of nutrition in recovery and relapse prevention is the addition of appropriate amino acids that serve as the building blocks for powerful chemicals in the brain called neurotransmitters. These neurotransmitters, including epinephrine and norepinephrine, GABA, serotonin and dopamine, are closely tied to addiction behavior. With the use of various amino acids, brain chemistry can be changed to help normalize and restore deficiencies in the neurotransmitters that spur cravings that can lead to addiction and relapse. Amino Acid injections are the most potent and effective, and optimal to use during recovery. Oral supplementation is good for Anti-craving, anti-stress. Levels blood sugar and mood. GABA (mild enhancement). Fuel source for entire brain.
Note: To assist in amino-acid nutritional therapy, the use of a multi-vitamin/mineral formula is recommended. Many vitamins and minerals serve as co-factors in neurotransmitter synthesis. They also serve to restore general balance, vitality and well-being to the Reward Deficiency Syndrome (RSD) patient who typically is in a state of poor nutritional health (see paragraph above chart for explanation of RSD). thawed chicken breasts and broccoli in glass dish or bowl, pour marinade over chicken and let sit for at least 1 hour in refrigerator.Roast at 350 for approximately 10 minutes on each side or until chicken is cooked all of the way through.Serve on or beside a bed of quinoa or brown rice.
Gluten Free Shrimp Pasta Salad
Ingredients: 1 16-ounce bottle dairy-free Ranch dressing, 1 ripe avocado(pitted and peeled), 1 bunch cilantro (tough stems, removed, divided), 1 medium poblanochile, 1 medium white onion(cut into ½ -inch slices), 12 oz corn on the cob, 16 oz large uncooked shrimp, Olive oil for grilling (about ¼ cup), 1 cup diced jicama (about ¼ inch pieces), 1 pint small cherry or grape tomatoes, ½ pound gluten free corkscrew or penne pasta, cooked al dente according to package directions, grounded black pepper. Directions: In a blender or food processor, combine dressing, avocado and 2 tbsps cold water. Roughly chop cilantro, reserving 1/4 cup for garnish. Add remainder to blender or processor. Process until smooth. Refrigerate dressing, tightly covered, until ready to use.Light charcoal and let burn until charcoal is covered with gray ash but still very hot. Or, if using a gas grill or grill pan, set to medium-high heat. When grill is quite hot, brush corn, poblano pepper and onion slices with oil; sprinkle corn and onion with pepper. Thread shrimp onto skewers, brush with oil and sprinkle with salt and pepper.Grill vegetables and shrimp, turning regularly to ensure even cooking: 10 to 15 minutes for poblano (sear over hottest part of fire until evenly blackened and blistered all over), about 10 minutes for onions, about 5 minutes for corn and about 4 minutes for shrimp.Cover poblano with towel to rest. When cool enough to handle, wipe off charred skin and remove seed pod and seeds. Rinse briefly, chop into small pieces and place in large bowl. When corn is cool enough to handle, cut kernels off cob and add to bowl with poblano.Chop onion into small pieces and add to bowl, along with whole grilled shrimp, jicama, tomatoes, cooked pasta, 1 to 1 ½ cups of prepared dressing and 1 teaspoon salt. Stir to combine. Salad is best if covered and refrigerated for an hour or so.Serve sprinkled with reserved ¼ cup cilantro.
Berry Pomegranate Smoothie
Ingredients: 8 oz. chopped spinach, 2 oz.Pure pomegranate juice, 6oz plain almond or coconut milk, 1/2 c frozen blueberries, 1/4 avocado, 1 scoop protein powder (non dairy). Directions: Place all ingredients in a powerful blender and blend till smooth and serve!
Cherry Pecan Chicken Salad Sandwich
Ingredients: 1 lbs. boneless, skinless chicken breast, 1/3 cup plain coconut yogurt, 1/3 cup vegannaise mayonnaise (no vegetable oil), 1 tbsp. honey mustard, 1/4 teaspoon freshly ground pepper, 1/2 cup thinly sliced celery, 1/2 cup pecans(chopped), 1/2 cup dried tart cherries (chopped). Directions: Place chicken in a medium saucepan, cover with water. Bring to a boil. Cover, reduce heat to maintain a gentle simmer and cook until the chicken is no longer pink in the middle, 10 to 15 minutes. Transfer to a plate to cool. Meanwhile, combine yogurt, mayonnaise, mustard, and pepper in a bowl.When the chicken is cool enough to handle, cut into bite-size pieces. Add the chicken, celery, pecans and cherries to the bowl with the dressing and toss to combine. Serve to wrap, bread or in lettuce cups.
Grilled Peanut Chicken
Ingredients: 2 Tbsp. natural peanut, 1 tbsp. lime juice, 2 tsp. tamari sauce (gluten free), 1 tsp. minced garlic, 1/3 tsp. curry powder, 1 dash cayenne pepper, 4 boneless skinless chicken breasts. Directions: Preheat grill to high heat.In a bowl, combine the nut butter, lime juice, tamari sauce, curry powder and cayenne pepper.Place chicken on the grill and brush with the sauce mixture. Grill for 6-8
Chai Pumpkin Protein Shake
Ingredients: 1 ½ c unsweetened almond milk, 1 tbs. chai tea powder, 1 scoop vanilla or chocolate protein powder, 1-2 tbsp. pumpkin puree, 5 ice cubes. Directions: Blend all ingredients together till smooth.
Strawberry Pork Chops
Ingredients: ¼ cup no sugar added strawberry preserves "all fruit", 1-½ tbsp. minced garlic, 1 tbsp. Tamari sauce (gluten free), 1 tbsp. horseradish, 4 Pork Chops, ¼ Tbsp. olive oil, 1 pinch cayenne pepper, Directions: In a small saucepan combine the strawberry preserves, minced garlic, Tamari sauce and horseradish. Cook over low heat, stirring frequently, until heated through.Coat a medium skillet with olive oil. Lightly sprinkle both sides of each pork chop with cayenne pepper. Cook the chops until browned on each side, and then continue to cook over medium heat until no longer pink.Serve chops with sauce poured over the top, alongside salad and baked potato. 
